SUMMARY Two and occasionally three electrophoretic subpopulations of polymorphonuclear cells (PMNs) were indentified in the blood of normal healthy subjects and patients with rheumatoid arthritis (RA). Most of the PMNs from both groups of subjects were found in the population with the highest surface charge; the remainder being in the other distributions, which were collectively termed the slow cell population. There was a significant increase in the percentage of rheumatoid PMNs (mean 42%) ascribed to the slow population when compared with PMNs from normal subjects (mean 170/o). A similar increase in the slow cell population was also seen in patients with Felty's syndrome (mean 38%) and scleroderma (mean 51%), but not in patients with Behqet's syndrome (mean 18%). Synovial fluid aspirated from the knee joints of patients with RA contained PMNs with the lowest surface charge. With nylon fibre as an adherence substrate cells of a low surface charge were found to be more adherent than those of a high surface charge. An alteration in the electrophoretic distribution of PMNs may represent changes that are related to the expression of functionally related membrane ionogenic groups.
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The polymorphonuclear cell (PMN) is the major infiltrating leucocyte in the synovial fluid in inflammatory joints of patients with rheumatoid arthritis (RA). Within this environment the extracellular release of lysosomal enzymes' and oxygen radicals2 from PMNs may contribute to changes that underlie the pathogenesis of joint damage.
Because the half life of the synovial fluid PMN in RA is approximately four hours and the daily turnover of PMNs in a rheumatoid knee joint has been estimated at over one million cells,3 there must be a continued extravasation of PMNs from the circulation into the joint in order to maintain the high local concentration of these cells. The question arises of whether such PMNs represent a selected subpopulation of cells whose functional characteristics favour diapedesis into the rheumatoid joint.
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Thc Rasnce Inistititc St Thomtis's Ilosplitdii Lo(ndon SFI 7[FIL ment of surface ionogenic groups, whose expression may reflect the status of a cell's functional activity. The maturation stages of the human PMNs in the bone marrow are associated with a decrease in electrophoretic mobility (EPM),4 whereas treatment of macrophages with agents that reduce the surface charge results in an enhancement of phagocytosis.i5 6 Earlier studies had shown that the surface charge of PMNs from a small number of patients with RA was lower than that of PMNs from normal subjects7 and that cells of a high surface charge were less adherent than those with a low surface charge.8 It was the aim of the present study to confirm and extend those findings by analysing PMNs from a larger number of patients not only with RA but also with other selected rheumatological disorders. Furthermore, investigations were undertaken to assess the adherent properties of the electrophoretic subpopulations of rheumatoid PMNs, and to compare the surface charge of synovial fluid PMNs with that of blood PMNs from patients with RA. (9) 08() (6) To ascertain if the increase in the slow population was a general consequence of inflammation rather than an observation peculiar to RA, electrophoretic determinations were performed on PMNs isolated from the blood of patients with other rheumatological disorders. Fig. 2 shows that the slow population was increased in the blood of patients with RA (Table 4) . These results suggest that PMNs of a low EPM are more adherent than cells of a higher surface charge.
Discussion
This study has shown that blood PMNs of normal healthy subjects and patients with rheumatological disorders often consist of at least two electrophoretic subpopulations with most of the cells residing in the population of a high surface charge. For normal healthy subjects the EPM values and percentage distribution of cells ascribed to these subpopulations showed little fluctuation over several months. Although the EPMs of the subpopulations in RA were identical to those shown from normal subjects, they often contained significantly more cells of a low surface charge, which were selectively retained on nylon fibre columns. This increase in the slow population was not confined to RA as shown by the similar finding with PMNs from patients with Felty's syndrome and scleroderma but not with PMNs from patients with Behcet's syndrome.
From previous demonstrations that a decrease in cell surface charge is associated with an increase in adherence& 7the present data could be interpreted as suggesting that the adhesiveness of RA PMNs is greater than that of control PMNs. We recently showed, however, that there was no difference between the adherence properties of RA and control PMNs to cultured porcine endothelium.'-' The apparent anomaly of these observations is probably related to a difference in experimental conditions. In the adherence studies most experiments were undertaken with serum present in the culture media, whereas all electrophoretic determinations were undertaken in the absence of serum. When the adherence assay was performed without serum the small number of blood PMNs attaching to endothelium made it difficult to evaluate any significant changes between the normal and RA groups. Interestingly, the adherence of RA synovial fluid PMNs to endothelium in the absence of serum was greater than that of matched blood PMNs, and in the present study many of the synovial fluid PMNs possessed the lowest recorded surface charge.
Scanning electron microscopy of blood PMNs from patients with RA has shown morphological characteristics distinct from those of normal PMNs,'" and such changes may reflect an alteration in the expression of membrane glycoproteins, whose ionogenic groups determine the electronegative nature of the cell surface. 23 and as a protease dependent mechanism has been described24 it is plausible that some of the agents inducing cytotoxic activity, which may include the reactive oxygen metabolites, originate from PMNs. Support for this view stems from the recent demonstration that the chemiluminescence of PMNs from patients with scleroderma is greater than that of controls. Thus in scleroderma an increase in the slow population may be associated with a particular stage of activation that is not seen in patients with Behcet's syndrome, where the PMNs display an in vitro chemotactic hyperresponsiveness26 27 but an impaired migration through skin abrasions into chambers in vivo.27
A decrease in surface charge may result from the acquisition of more electropositively charged groups on the membrane, the loss of ionogenic groups containing N-acetylneuraminic acid, or their masking by circulating soluble factors. The 
